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T
h
e
N
M
M
A
P
S
d
a
t
a
p
ackage
con
tain
s
d
aily
m
ortality,
air
p
ollu
tion
,
an
d
w
eath
er
d
ata
origin
ally
assem
b
led
as
p
art
of
th
e
N
ation
al
M
orb
id
ity,
M
ortality,
an
d
A
ir
P
ollu
tion
S
tu
d
y
(N
M
M
A
P
S
).
T
h
e
d
ata
h
ave
recen
tly
b
een
u
p
d
ated
an
d
are
availab
le
for
108
U
n
ited
S
tates
cities
for
th
e
years
1987–2000.
T
h
e
p
ackage
p
rov
id
es
to
ols
for
b
u
ild
in
g
version
s
of
th
e
fu
ll
d
atab
ase
in
a
stru
ctu
red
an
d
rep
ro
d
u
cib
le
m
an
n
er.
T
h
ese
d
atab
ase
d
erivatives
m
ay
b
e
m
ore
su
itab
le
for
p
articu
lar
an
aly
ses.
W
e
d
escrib
e
h
ow
to
u
se
th
e
p
ackage
to
im
p
lem
en
t
a
m
u
lti-city
tim
e
series
an
aly
sis
of
m
ortality
an
d
P
M
1
0 .
In
ad
d
ition
w
e
d
em
on
strate
h
ow
to
rep
ro
d
u
ce
recen
t
fi
n
d
in
gs
b
ased
on
th
e
N
M
M
A
P
S
d
ata.
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In
tr
o
d
u
c
tio
n
a
n
d
B
a
c
k
g
r
o
u
n
d
T
im
e
series
stu
d
ies
of
air
p
ollu
tion
an
d
h
ealth
p
lay
an
im
p
ortan
t
role
in
u
n
d
erstan
d
in
g
th
e
sh
ort-term
eff
ects
of
am
b
ien
t
air
p
ollu
tion
on
m
ortality
an
d
m
orb
id
ity.
M
u
lti-city
stu
d
ies
in
p
articu
lar
p
rov
id
e
stron
g
an
d
con
sisten
t
ev
id
en
ce
of
a
p
ositive
asso
ciation
b
etw
een
d
aily
ch
an
ges
in
air
p
ollu
tion
levels
an
d
d
aily
ch
an
ges
in
m
ortality
cou
n
ts
(K
atsou
yan
n
i
et
al.,
2001;
S
am
oli
et
al.,
2002,
2003;
S
am
et
et
al.,
2000a,b
;
D
om
in
ici
et
al.,
2002a;
D
an
iels
et
al.,
2004;
B
u
rn
ett
et
al.,
1998).
T
h
e
issu
es
of
d
ata
m
an
agem
en
t
b
ecom
e
con
sid
erab
ly
m
ore
com
p
lex
in
m
u
lti-city
stu
d
ies
th
an
in
sin
gle
city
stu
d
ies,
n
ecessitatin
g
th
e
d
evelop
m
en
t
of
softw
are
to
ols
to
m
an
age,
m
an
ip
u
late,
an
d
an
aly
ze
th
e
d
ata.
W
e
fo
cu
s
h
ere
on
th
e
N
ation
al
M
orb
id
ity,
M
ortality,
an
d
A
ir
P
ollu
tion
S
tu
d
y
(N
M
M
A
P
S
),
w
h
ich
con
sists
of
108
U
n
ited
S
tates
cities,
each
of
w
h
ich
con
tain
s
5114
d
aily
m
easu
rem
en
ts
on
over
70
d
iff
eren
t
variab
les.
T
h
e
origin
al
N
M
M
A
P
S
ex
am
in
ed
th
e
relation
sh
ip
s
b
etw
een
d
aily
m
ortality
/m
orb
id
ity
an
d
air
p
ollu
tion
in
90
cities
for
th
e
years
1987–
1994,
b
u
t
h
as
sin
ce
b
een
u
p
d
ated
to
in
clu
d
e
18
m
ore
cities
an
d
6
m
ore
years
of
d
ata.
T
h
e
d
ata
w
ere
assem
b
led
from
p
u
b
licly
avail-
ab
le
sou
rces:
m
ortality
d
ata
from
th
e
N
ation
al
C
en
ter
for
H
ealth
S
tatistics,
w
eath
er
d
ata
from
th
e
N
ation
al
C
lim
actic
D
ata
C
en
ter
E
arth
In
fo
C
D
-R
O
M
,
an
d
air
p
ollu
tion
d
ata
from
th
e
E
n
v
iron
m
en
tal
P
rotection
A
gen
cy
’s
A
erom
etric
In
form
ation
R
etrieval
S
y
stem
(A
IR
S
).
M
etad
ata
an
d
d
etails
ab
ou
t
h
ow
th
e
d
ata
w
ere
p
ro
cessed
can
b
e
fou
n
d
at
th
e
In
tern
et-b
ased
H
ealth
an
d
A
ir
P
ollu
tion
S
u
rveil-
lan
ce
S
y
stem
(IH
A
P
S
S
)
w
eb
site
m
ain
tain
ed
b
y
th
e
J
oh
n
s
H
op
k
in
s
B
lo
om
b
erg
S
ch
o
ol
of
P
u
b
lic
H
ealth
D
ep
artm
en
t
of
B
iostatistics
at
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h
t
t
p
:
/
/
i
h
a
p
s
s
.
b
i
o
s
t
a
t
.
j
h
s
p
h
.
e
d
u
/
.
A
lth
ou
gh
th
e
in
d
iv
id
u
al
city
d
atasets
are
alread
y
p
u
b
licly
availab
le,
it
req
u
ires
a
con
sid
erab
le
in
vestm
en
t
in
tim
e
to
assem
b
le
an
d
p
rep
are
th
e
fu
ll
d
atab
ase
for
a
m
u
lti-city
an
aly
sis.
T
h
e
N
M
M
A
P
S
d
a
t
a
p
ackage,
in
ad
d
ition
to
p
rov
id
in
g
th
e
N
M
M
A
P
S
d
atab
ase
as
a
sin
gle
en
tity,
in
clu
d
es
fu
n
ction
s
for
b
u
ild
in
g
“version
s”
of
th
e
d
atab
ase
w
h
ich
m
ay
b
e
m
ore
su
itab
le
for
d
iff
eren
t
k
in
d
s
of
an
aly
ses.
T
h
e
p
ackage
is
a
fram
ew
ork
for
con
d
u
ctin
g
organ
ized
,
sy
stem
atic,
an
d
rep
ro
d
u
cib
le
an
aly
ses
of
tim
e
series
d
ata
on
air
p
ollu
tion
an
d
m
ortality.
T
h
e
cu
rren
t
version
con
tain
s
d
aily
m
ortality,
air
p
ollu
tion
,
an
d
w
eath
er
d
ata
for
108
U
.S
.
cities
coverin
g
th
e
years
1987–2000.
N
ote
th
at
alth
ou
gh
th
e
origin
al
N
M
M
A
P
S
origin
ally
in
clu
d
ed
m
orb
id
ity
ou
tcom
es,
th
ose
d
ata
are
n
o
t
p
rov
id
ed
in
th
e
N
M
M
A
P
S
d
a
t
a
p
ackage.
W
ith
th
e
n
eed
for
rep
ro
d
u
cib
le
research
in
ep
i-
d
em
iologic
stu
d
ies
on
ly
in
creasin
g,
th
e
p
ackage
h
as
b
een
d
esign
ed
to
facilitate
an
d
en
cou
rage
su
ch
rep
ro
d
u
cib
le
an
aly
ses.
F
u
rth
erm
ore,
th
e
p
ackage
sim
p
lifi
es
d
istrib
u
tion
of
th
e
d
ata
an
d
creates
a
com
m
on
p
latform
for
d
issem
in
atin
g
resu
lts
an
d
m
eth
o
d
ology.
It
is
w
orth
n
otin
g
th
at
w
h
ile
N
M
M
A
P
S
is
cu
rren
tly
th
e
largest
d
atab
ase
lin
k
in
g
d
aily
m
ortality
w
ith
air
p
ollu
tion
ex
p
osu
res,
it
is
sm
all
com
p
ared
to
d
atasets
com
m
on
to
fi
eld
s
su
ch
as
gen
om
ics
or
rem
ote
sen
sin
g.
A
s
tech
n
ological
in
n
ovation
s
m
ake
p
ossib
le
collectin
g
larger
d
atasets,
th
e
p
ackagin
g
of
d
ata
w
ith
accom
p
an
y
in
g
softw
are
b
ecom
es
ever
m
ore
relevan
t
to
its
resp
on
sib
le
u
se
an
d
d
istrib
u
tion
.
In
th
e
follow
in
g
section
s
w
e
p
resen
t
th
e
N
M
M
A
P
S
d
a
t
a
p
ackage
an
d
p
rov
id
e
sh
ort
tu
torials
on
p
ossib
le
w
ay
s
to
u
se
th
e
p
ackage
to
fi
t
tim
e
series
m
o
d
els.
S
ection
2
d
escrib
es
th
e
core
fu
n
ction
ality
of
th
e
p
ackage
an
d
d
escrib
es
h
ow
on
e
can
p
rep
ro
cess
th
e
d
atab
ase
to
p
rep
are
it
for
su
b
seq
u
en
t
an
aly
ses.
S
ection
3
p
resen
ts
an
an
aly
sis
of
P
M
1
0
an
d
m
ortality,
sim
ilar
to
th
ose
d
on
e
in
p
rev
iou
s
N
M
M
A
P
S
an
aly
ses.
In
ad
d
ition
w
e
d
em
on
strate
h
ow
to
fi
t
sin
gle
city
an
d
m
u
lti-city
m
o
d
els.
F
in
ally,
in
S
ection
4
w
e
give
ex
am
p
les
of
h
ow
to
fi
t
m
ore
com
p
lex
tim
e
series
m
o
d
els.
T
h
ese
ex
am
p
les
rep
ro
d
u
ce
som
e
recen
t
fi
n
d
in
gs
(W
elty
an
d
Z
eger,
2004;
P
en
g
et
al.,
2004).
2
O
v
e
r
v
ie
w
o
f
N
M
M
A
P
S
d
a
t
a
T
h
e
N
M
M
A
P
S
d
a
t
a
p
ackage
can
b
e
d
ow
n
load
ed
>
#
#
L
o
a
d
t
h
e
N
M
M
A
P
S
d
a
t
a
p
a
c
k
a
g
e
from
th
e
IH
A
P
S
S
w
eb
site.
U
p
on
in
stallation
,
th
e
N
M
M
A
P
S
d
a
t
a
p
ackage
can
b
e
load
ed
in
to
an
>
l
i
b
r
a
r
y
(
N
M
M
A
P
S
d
a
t
a
)
R
session
u
sin
g
th
e
l
i
b
r
a
r
y
fu
n
ction
.
T
h
e
p
ack
-
N
M
M
A
P
S
D
a
t
a
(
v
e
r
s
i
o
n
0
.
3
)
age
load
s
th
e
m
e
t
h
o
d
s
p
ackage
if
it
h
as
n
ot
al-
T
y
p
e
’
?
N
M
M
A
P
S
’
f
o
r
a
b
r
i
e
f
i
n
t
r
o
d
u
c
t
i
o
n
t
o
t
h
e
N
M
M
A
P
S
d
a
t
a
b
a
s
e
.
read
y
b
een
load
ed
.
T
y
p
e
’
N
M
M
A
P
S
c
i
t
e
(
)
’
f
o
r
i
n
f
o
r
m
a
t
i
o
n
o
n
h
o
w
t
o
c
i
t
e
’
N
M
M
A
P
S
d
a
t
a
’
i
n
p
u
b
l
i
c
a
t
i
o
n
s
.
>
T
h
e
w
ork
h
orse
fu
n
ction
of
th
e
p
ackage,
b
u
i
l
d
D
B
,
>
a
r
g
s
(
b
u
i
l
d
D
B
)
can
b
e
u
sed
to
b
u
ild
d
atab
ases
d
erived
from
th
e
fu
ll
d
atab
ase
w
h
ich
are
su
itab
le
for
certain
an
al-
f
u
n
c
t
i
o
n
(
p
r
o
c
F
u
n
c
,
d
b
N
a
m
e
,
y
ses.
T
h
e
fu
n
ction
b
u
i
l
d
D
B
takes
th
e
follow
in
g
p
a
t
h
=
s
y
s
t
e
m
.
f
i
l
e
(
"
d
b
"
,
p
a
c
k
a
g
e
=
"
N
M
M
A
P
S
d
a
t
a
"
)
,
2
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op
tion
s:
c
i
t
y
L
i
s
t
=
N
U
L
L
,
c
o
m
p
r
e
s
s
=
F
A
L
S
E
,
v
e
r
b
o
s
e
=
T
R
U
E
,
.
.
.
)
N
U
L
L
>
p
r
o
c
F
u
n
c
:
a
fu
n
ction
.
T
h
is
fu
n
ction
is
eith
er
m
y
P
r
o
c
F
u
n
c
<
-
f
u
n
c
t
i
o
n
(
d
a
t
a
f
r
a
m
e
)
{
w
ritten
b
y
th
e
u
ser
or
can
b
e
on
e
of
th
e
b
u
ilt-in
fu
n
ction
s
p
rov
id
ed
in
th
e
N
M
M
A
P
S
d
a
t
a
p
ackage
#
#
I
f
n
o
t
a
l
l
c
i
t
i
e
s
a
r
e
s
u
i
t
a
b
l
e
f
o
r
t
h
i
s
a
n
a
l
y
s
i
s
,
c
h
e
c
k
(see
?
p
r
e
p
r
o
c
e
s
s
E
x
for
a
list
of
th
e
b
u
ilt-in
#
#
c
i
t
y
’
s
d
a
t
a
f
r
a
m
e
a
n
d
r
e
t
u
r
n
N
U
L
L
i
f
i
t
i
s
n
o
t
s
u
i
t
a
b
l
e
fu
n
ction
s).
T
h
is
fu
n
ction
takes
care
of
th
e
p
ro-
cessin
g
of
each
of
th
e
city
d
atafram
es
an
d
sh
ou
ld
#
#
P
r
o
c
e
s
s
d
a
t
a
f
r
a
m
e
c
o
n
t
e
n
t
s
,
s
u
b
s
e
t
v
a
r
i
a
b
l
e
s
,
take
a
d
atafram
e
as
its
fi
rst
argu
m
en
t.
A
p
os-
#
#
t
r
a
n
s
f
o
r
m
a
t
i
o
n
s
,
e
t
c
.
sib
le
tem
p
late
of
su
ch
a
fu
n
ction
is
sh
ow
n
to
th
e
righ
t.
S
ection
s
3
an
d
4
give
fu
rth
er
ex
am
-
#
#
R
e
t
u
r
n
m
o
d
i
f
i
e
d
d
a
t
a
f
r
a
m
e
p
les
of
th
e
k
in
d
s
of
fu
n
ction
s
th
at
m
ay
b
e
u
sefu
l.
}
d
b
N
a
m
e
:
a
ch
aracter
strin
g
con
tain
in
g
th
e
n
am
e
of
th
e
d
atab
ase
to
b
e
created
.
If
d
b
N
a
m
e
is
n
ot
sp
ecifi
ed
,
th
en
th
e
n
am
e
of
th
e
n
ew
d
atab
ase
is
taken
from
th
e
n
am
e
of
th
e
fu
n
ction
in
p
r
o
c
F
u
n
c
(i.e.
v
ia
d
e
p
a
r
s
e
(
s
u
b
s
t
i
t
u
t
e
(
p
r
o
c
F
u
n
c
)
)
).
N
ote
th
at
th
e
valu
e
for
p
r
o
c
F
u
n
c
sh
ou
ld
n
ot
b
e
q
u
oted
.
p
a
t
h
:
a
ch
aracter
strin
g
con
tain
in
g
th
e
d
irec-
tory
in
w
h
ich
th
e
n
ew
d
atab
ase
w
ill
b
e
created
.
T
h
e
n
ew
d
atab
ase
w
ill
b
e
in
a
su
b
d
irectory
of
p
a
t
h
.
c
i
t
y
L
i
s
t
:
a
ch
aracter
vector
con
tain
in
g
ab
b
re-
v
iated
n
am
es
of
cities
to
b
e
in
clu
d
ed
in
th
e
n
ew
d
atab
ase.
T
h
e
d
efau
lt
is
N
U
L
L
,
in
w
h
ich
case
all
108
cities
w
ill
b
e
in
clu
d
ed
.
c
o
m
p
r
e
s
s
:
a
logical
fl
ag
in
d
icatin
g
w
h
eth
er
or
n
ot
th
e
n
ew
d
atab
ase
sh
ou
ld
b
e
stored
in
a
com
-
3
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p
ressed
form
at.
T
h
e
com
p
ression
u
sed
is
th
e
g
z
i
p
algorith
m
.
T
h
e
d
efau
lt
is
F
A
L
S
E
.
v
e
r
b
o
s
e
:
a
logical
fl
ag
in
d
icatin
g
w
h
eth
er
or
n
ot
m
essages
sh
ou
ld
b
e
p
rin
ted
to
th
e
screen
as
th
e
d
atab
ase
is
b
ein
g
b
u
ilt/p
ro
cessed
.
T
h
e
d
efau
lt
is
T
R
U
E
.
H
ere
is
sam
p
le
call
to
b
u
i
l
d
D
B
.
T
h
is
call
cre-
>
#
#
E
x
a
m
p
l
e
c
a
l
l
t
o
‘
b
u
i
l
d
D
B
’
ates
a
n
ew
d
atab
ase
called
m
y
N
e
w
D
B
b
y
ap
p
ly
-
in
g
th
e
p
rep
ro
cessin
g
fu
n
ction
m
y
P
r
o
c
F
u
n
c
to
>
b
u
i
l
d
D
B
(
p
r
o
c
F
u
n
c
=
m
y
P
r
o
c
F
u
n
c
,
d
b
N
a
m
e
=
"
m
y
N
e
w
D
B
"
,
p
a
t
h
=
"
/
h
o
m
e
/
r
p
e
n
g
"
,
each
city
d
atafram
e.
A
ll
108
cities
are
in
clu
d
ed
c
i
t
y
L
i
s
t
=
N
U
L
L
,
c
o
m
p
r
e
s
s
=
T
R
U
E
,
v
e
r
b
o
s
e
=
T
R
U
E
)
an
d
th
e
n
ew
d
atab
ase
is
created
as
a
su
b
d
irec-
tory
of
/
h
o
m
e
/
r
p
e
n
g
(th
e
su
b
d
irectory
n
am
e
is
m
y
N
e
w
D
B
).
T
h
e
d
atab
ase
is
stored
in
a
(g
z
i
p
-ed
)
com
p
ressed
form
at
an
d
m
essages
w
ill
b
e
p
rin
ted
to
th
e
screen
as
th
e
d
atab
ase
is
b
ein
g
b
u
ilt.
b
u
i
l
d
D
B
,
in
ad
d
ition
to
b
u
ild
in
g
th
e
n
ew
d
atab
ase,
retu
rn
s
an
ob
ject
of
class
N
M
M
A
P
S
d
b
I
n
f
o
.
T
h
is
ob
ject
con
tain
s
in
form
ation
ab
ou
t
th
e
n
ew
d
atab
ase
th
at
can
b
e
u
sed
to
recon
stru
ct
th
e
d
atab
ase,
if
n
ecessary.
T
h
e
N
M
M
A
P
S
d
b
I
n
f
o
ob
-
ject
con
tain
s
th
e
p
rep
ro
cessin
g
fu
n
ction
,
th
e
origin
al
call
to
b
u
i
l
d
D
B
,
an
d
th
e
en
v
iron
-
m
en
t
asso
ciated
w
ith
th
e
p
rep
ro
cessin
g
fu
n
c-
tion
.
T
h
ere
is
a
p
relim
in
ary
fu
n
ction
r
e
b
u
i
l
d
D
B
w
h
ich
can
b
e
u
sed
to
reb
u
ild
a
d
atab
ase
u
sin
g
an
N
M
M
A
P
S
d
b
I
n
f
o
ob
ject.
O
n
ce
a
d
atab
ase
is
con
stru
cted
u
sin
g
b
u
i
l
d
D
B
,
>
#
#
R
e
g
i
s
t
e
r
f
u
l
l
d
a
t
a
b
a
s
e
it
is
registered
v
ia
call
to
r
e
g
i
s
t
e
r
D
B
.
W
h
en
r
e
g
i
s
t
e
r
D
B
is
called
w
ith
n
o
argu
m
en
ts
it
sets
>
r
e
g
i
s
t
e
r
D
B
(
)
#
#
S
a
m
e
a
s
r
e
g
i
s
t
e
r
(
d
b
N
a
m
e
=
N
U
L
L
)
th
e
fu
ll
N
M
M
A
P
S
d
atab
ase
as
th
e
cu
rren
tly
>
s
h
o
w
D
B
(
)
4
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registered
d
atab
ase.
T
h
e
argu
m
en
t
d
b
N
a
m
e
can
C
u
r
r
e
n
t
l
y
u
s
i
n
g
f
u
l
l
N
M
M
A
P
S
d
a
t
a
b
a
s
e
b
e
u
sed
to
register
oth
er
d
atab
ases.
>
T
h
e
city
d
atafram
es
of
th
e
cu
rren
tly
regis-
>
#
#
L
o
a
d
N
e
w
Y
o
r
k
C
i
t
y
d
a
t
a
f
r
a
m
e
tered
d
atab
ase
can
b
e
load
ed
u
sin
g
l
o
a
d
C
i
t
y
,
r
e
a
d
C
i
t
y
,
an
d
a
t
t
a
c
h
C
i
t
y
.
l
o
a
d
C
i
t
y
takes
>
l
o
a
d
C
i
t
y
(
"
n
y
"
)
a
ch
aracter
argu
m
en
t
w
h
ich
is
th
e
ab
b
rev
iated
>
l
s
(
)
n
am
e
of
a
city.
If
th
at
city
’s
d
atafram
e
is
in
-
[
1
]
"
n
y
"
clu
d
ed
in
th
e
d
atab
ase,
th
e
d
atafram
e
is
load
ed
>
n
y
[
1
:
5
,
1
:
1
0
]
in
to
th
e
en
v
iron
m
en
t
sp
ecifi
ed
b
y
th
e
e
n
v
i
r
ar-
c
i
t
y
d
a
t
e
d
o
w
a
g
e
c
a
t
a
c
c
i
d
e
n
t
c
o
p
d
c
v
d
d
e
a
t
h
i
n
f
p
n
e
i
n
f
gu
m
en
t
to
l
o
a
d
C
i
t
y
.
T
h
e
n
am
e
of
th
e
load
ed
1
n
y
1
9
8
7
0
1
0
1
5
1
1
0
3
2
2
7
3
0
3
ob
ject
is
th
e
ab
b
rev
iated
city
n
am
e.
2
n
y
1
9
8
7
0
1
0
2
6
1
4
4
2
0
6
8
0
1
3
n
y
1
9
8
7
0
1
0
3
7
1
5
0
1
7
5
6
0
3
4
n
y
1
9
8
7
0
1
0
4
1
1
5
1
1
8
5
5
0
2
5
n
y
1
9
8
7
0
1
0
5
2
1
2
2
1
4
6
0
0
2
T
h
e
fu
n
ction
r
e
a
d
C
i
t
y
takes
an
ab
b
rev
iated
>
#
#
r
e
a
d
N
e
w
Y
o
r
k
C
i
t
y
d
a
t
a
f
r
a
m
e
city
n
am
e
as
an
argu
m
en
t
an
d
retu
rn
’s
th
at
city
’s
d
atafram
e
from
th
e
cu
rren
tly
registered
>
d
f
r
a
m
e
<
-
r
e
a
d
C
i
t
y
(
"
n
y
"
)
d
atab
ase.
T
h
is
fu
n
ction
m
ay
b
e
m
ore
u
sefu
l
>
l
s
(
)
w
h
en
p
rogram
m
in
g
fu
n
ction
s
or
w
ritin
g
scrip
ts.
[
1
]
"
d
f
r
a
m
e
"
"
n
y
"
>
i
d
e
n
t
i
c
a
l
(
d
f
r
a
m
e
,
n
y
)
T
h
e
fu
n
ction
a
t
t
a
c
h
C
i
t
y
w
ork
s
m
u
ch
like
th
e
[
1
]
T
R
U
E
fu
n
ction
a
t
t
a
c
h
in
th
at
a
t
t
a
c
h
C
i
t
y
attach
es
a
>
a
t
t
a
c
h
C
i
t
y
(
"
n
y
"
)
city
’s
d
atafram
e
to
th
e
search
list.
N
ote
th
at
>
s
e
a
r
c
h
(
)
on
ly
on
e
city
’s
d
atafram
e
can
b
e
attach
ed
at
a
[
1
]
"
.
G
l
o
b
a
l
E
n
v
"
"
n
y
"
"
p
a
c
k
a
g
e
:
N
M
M
A
P
S
d
a
t
a
"
tim
e
sin
ce
all
of
th
e
city
d
atafram
es
con
tain
th
e
[
4
]
"
p
a
c
k
a
g
e
:
m
e
t
h
o
d
s
"
"
p
a
c
k
a
g
e
:
g
r
a
p
h
i
c
s
"
"
p
a
c
k
a
g
e
:
s
t
a
t
s
"
ex
act
sam
e
variab
le
n
am
es.
a
t
t
a
c
h
C
i
t
y
(as
w
ell
[
7
]
"
p
a
c
k
a
g
e
:
u
t
i
l
s
"
"
A
u
t
o
l
o
a
d
s
"
"
p
a
c
k
a
g
e
:
b
a
s
e
"
as
l
o
a
d
C
i
t
y
)
m
ay
b
e
m
ore
u
sefu
l
d
u
rin
g
in
ter-
>
c
v
d
[
1
:
1
0
]
#
1
0
d
a
y
s
o
f
C
V
D
m
o
r
t
a
l
i
t
y
c
o
u
n
t
s
f
r
o
m
N
e
w
Y
o
r
k
C
i
t
y
active
w
ork
.
[
1
]
2
2
2
0
1
7
1
8
1
4
1
8
1
7
1
6
2
5
2
0
>
d
e
a
t
h
[
1
:
1
0
]
#
1
0
d
a
y
s
o
f
t
o
t
a
l
n
o
n
-
a
c
c
i
d
e
n
t
a
l
m
o
r
t
a
l
i
t
y
c
o
u
n
t
s
[
1
]
7
3
6
8
5
6
5
5
6
0
8
0
6
4
6
3
6
4
6
5
>
5
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3
A
n
a
ly
sis
o
f
P
M
10
a
n
d
M
o
r
ta
lity
In
th
is
S
ection
w
e
d
em
on
strate
h
ow
to
u
se
th
e
N
M
M
A
P
S
d
a
t
a
p
ackage
to
d
o
sin
gle-city
an
d
m
u
lti-city
an
aly
ses
of
P
M
1
0
an
d
n
on
-accid
en
tal
m
ortality.
T
h
e
m
o
d
els
em
p
loyed
are
sim
ilar
to
th
ose
of
D
om
in
ici
et
al.
(2002a,b
,
2003).
T
h
e
b
asic
N
M
M
A
P
S
m
o
d
el
for
a
sin
gle
city
is
of
th
e
follow
in
g
form
:
Y
t
∼
P
oisson
(µ
t )
log
µ
t
=
D
O
W
t
+
A
geC
at
+
s(tem
p
t ,df
=
6)
+
s(tem
p
t,1
−
3 ,df
=
6)
+
s(d
ew
p
t
t ,df
=
3)
+
s(d
ew
p
t
t,1
−
3 ,df
=
3)
+
s(t,
df
=
7
×
#
years)
+
s(t,
df
=
0.15
×
7
×
#
years)
×
A
geC
at
+
β
P
M
t
V
ar(Y
t )
=
φ
µ
t
(1)
w
h
ere
Y
t
is
th
e
n
u
m
b
er
of
n
on
-accid
en
tal
d
eath
s
on
d
ay
t
for
a
p
articu
lar
age
category,
A
geC
at
is
an
in
d
icator
for
th
e
age
category,
tem
p
t
is
th
e
average
tem
p
eratu
re
on
d
ay
t,
tem
p
t,1
−
3
is
a
ru
n
n
in
g
m
ean
of
tem
p
eratu
re
for
th
e
p
rev
iou
s
3
d
ay
s,
an
d
P
M
t
is
th
e
P
M
1
0
level
for
d
ay
t.
T
h
e
variab
les
d
ew
p
t
t
an
d
d
ew
p
t
t,1
−
3
are
cu
rren
t
d
ay
an
d
ru
n
n
in
g
m
ean
of
d
ew
p
oin
t
tem
p
eratu
re.
T
h
e
age
categories
u
sed
h
ere
are
≥
75
years
old
,
65–74,
an
d
<
65.
E
ach
of
th
e
tem
p
eratu
re
an
d
d
ew
p
oin
t
tem
p
eratu
re
variab
les
are
related
to
m
ortality
in
a
fl
ex
ib
le
m
an
n
er
v
ia
th
e
sm
o
oth
fu
n
ction
s().
C
om
m
on
ch
oices
for
th
e
sm
o
oth
fu
n
ction
s
are
n
atu
ral
sp
lin
es,
sm
o
oth
in
g
sp
lin
es,
an
d
p
en
alized
sp
lin
es.
T
h
e
sm
o
oth
n
ess
of
th
e
fu
n
ction
s
are
con
trolled
b
y
th
e
d
egrees
of
freed
om
(df
)
assign
ed
to
each
fu
n
ction
.
W
e
u
se
6
df
for
tem
p
eratu
re
an
d
3
df
for
d
ew
p
oin
t
tem
p
eratu
re.
A
lso
in
clu
d
ed
in
th
e
m
o
d
el
is
a
sm
o
oth
fu
n
ction
of
tim
e
t
w
h
ich
is
u
sed
to
con
trol
for
season
ally
vary
in
g
factors
(e.g.
w
in
ter
in
fl
u
en
za
ep
id
em
ics)
an
d
lon
g-term
tren
d
s
in
m
ortality.
T
h
is
sm
o
oth
fu
n
ction
receives
7
df
p
er
year
of
d
ata.
In
ad
d
ition
to
th
e
overall
sm
o
oth
fu
n
ction
of
tim
e,
age-sp
ecifi
c
m
ortality
tren
d
s
are
accou
n
ted
for
v
ia
sep
arate
sm
o
oth
fu
n
ction
s
of
tim
e
for
th
e
old
er
tw
o
age
categories
(65–74
an
d
≥
75).
J
u
stifi
cation
for
th
ese
ch
oices
of
df
for
con
trollin
g
for
season
ality,
lon
g-term
tren
d
s,
an
d
w
eath
er
can
b
e
fou
n
d
in
,
e.g.
K
elsall
et
al.
(1997);
S
am
et
et
al.
(1998).
F
or
d
oin
g
an
an
aly
sis
of
P
M
1
0
an
d
m
ortality
b
a
s
i
c
N
M
M
A
P
S
<
-
f
u
n
c
t
i
o
n
(
d
a
t
a
f
r
a
m
e
)
{
on
e
can
u
se
th
e
b
u
ilt-in
b
a
s
i
c
N
M
M
A
P
S
fu
n
ction
for
p
ro
cessin
g
th
e
d
ata.
F
irst,
th
e
d
atafram
e
is
i
f
(
a
l
l
(
i
s
.
n
a
(
d
a
t
a
f
r
a
m
e
[
,
"
p
m
1
0
t
m
e
a
n
"
]
)
)
)
ch
ecked
to
see
if
it
con
tain
s
an
y
P
M
1
0
d
ata.
If
r
e
t
u
r
n
(
N
U
L
L
)
th
ere
is
n
o
P
M
1
0
d
ata,
th
en
N
U
L
L
is
retu
rn
ed
an
d
th
e
city
is
sk
ip
p
ed
.
F
or
cities
w
ith
P
M
1
0
#
#
S
e
t
e
x
t
r
e
m
e
m
o
r
t
a
l
i
t
y
v
a
l
u
e
s
t
o
N
A
d
ata,
d
ay
s
w
ith
ex
trem
e
m
ortality
cou
n
ts
are
i
s
.
n
a
(
d
a
t
a
f
r
a
m
e
[
,
"
d
e
a
t
h
"
]
)
<
-
a
s
.
l
o
g
i
c
a
l
(
d
a
t
a
f
r
a
m
e
[
,
"
m
a
r
k
d
e
a
t
h
"
]
)
6
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set
to
N
A
(m
issin
g).
T
h
en
th
e
fu
n
ction
co
erces
i
s
.
n
a
(
d
a
t
a
f
r
a
m
e
[
,
"
c
v
d
"
]
)
<
-
a
s
.
l
o
g
i
c
a
l
(
d
a
t
a
f
r
a
m
e
[
,
"
m
a
r
k
c
v
d
"
]
)
th
e
d
ay
-of-w
eek
an
d
age
category
variab
les
to
i
s
.
n
a
(
d
a
t
a
f
r
a
m
e
[
,
"
r
e
s
p
"
]
)
<
-
a
s
.
l
o
g
i
c
a
l
(
d
a
t
a
f
r
a
m
e
[
,
"
m
a
r
k
r
e
s
p
"
]
)
b
e
categorical
an
d
creates
som
e
age
category
in
d
icators.
F
in
ally,
a
su
b
set
of
th
e
p
ollu
tion
#
#
C
r
e
a
t
e
a
g
e
c
a
t
e
g
o
r
y
i
n
d
i
c
a
t
o
r
s
(seven
lags
of
P
M
1
0 ),
w
eath
er
(tem
p
eratu
re
an
d
A
g
e
2
I
n
d
<
-
a
s
.
n
u
m
e
r
i
c
(
d
a
t
a
f
r
a
m
e
[
,
"
a
g
e
c
a
t
"
]
=
=
2
)
d
ew
p
oin
t),
an
d
m
ortality
(total
n
on
-accid
en
tal
A
g
e
3
I
n
d
<
-
a
s
.
n
u
m
e
r
i
c
(
d
a
t
a
f
r
a
m
e
[
,
"
a
g
e
c
a
t
"
]
=
=
3
)
d
eath
s,
d
eath
s
from
card
iovascu
lar
d
isease,
an
d
d
eath
s
from
resp
iratory
d
iseases)
variab
les
are
#
#
C
o
e
r
c
e
d
a
y
-
o
f
-
w
e
e
k
a
n
d
a
g
e
c
a
t
e
g
o
r
y
t
o
f
a
c
t
o
r
s
taken
an
d
th
e
red
u
ced
d
atafram
e
is
retu
rn
ed
.
d
a
t
a
f
r
a
m
e
[
,
"
d
o
w
"
]
<
-
a
s
.
f
a
c
t
o
r
(
d
a
t
a
f
r
a
m
e
[
,
"
d
o
w
"
]
)
d
a
t
a
f
r
a
m
e
[
,
"
a
g
e
c
a
t
"
]
<
-
a
s
.
f
a
c
t
o
r
(
d
a
t
a
f
r
a
m
e
[
,
"
a
g
e
c
a
t
"
]
)
v
a
r
L
i
s
t
<
-
c
(
"
c
v
d
"
,
"
d
e
a
t
h
"
,
"
r
e
s
p
"
,
"
t
m
p
d
"
,
"
r
m
t
m
p
d
"
,
"
d
p
t
p
"
,
"
r
m
d
p
t
p
"
,
"
t
i
m
e
"
,
"
a
g
e
c
a
t
"
,
"
d
o
w
"
,
"
p
m
1
0
t
m
e
a
n
"
,
p
a
s
t
e
(
"
l
"
,
1
:
7
,
"
p
m
1
0
t
m
e
a
n
"
,
s
e
p
=
"
"
)
)
d
a
t
a
.
f
r
a
m
e
(
d
a
t
a
f
r
a
m
e
[
,
v
a
r
L
i
s
t
]
,
A
g
e
2
I
n
d
=
A
g
e
2
I
n
d
,
A
g
e
3
I
n
d
=
A
g
e
3
I
n
d
)
}
T
h
e
n
ew
d
atab
ase
can
b
e
b
u
ilt
w
ith
a
call
to
>
b
u
i
l
d
D
B
(
p
r
o
c
F
u
n
c
=
b
a
s
i
c
N
M
M
A
P
S
)
b
u
i
l
d
D
B
.
T
h
is
p
ro
cess
takes
ap
p
rox
im
ately
16
m
in
u
tes
on
a
P
C
eq
u
ip
p
ed
w
ith
an
A
M
D
A
th
lon
C
r
e
a
t
i
n
g
d
i
r
e
c
t
o
r
y
C
:
/
P
R
O
G
R
A
~
1
/
R
/
r
w
1
0
9
0
/
l
i
b
r
a
r
y
/
N
M
M
A
P
S
d
a
t
a
/
d
b
/
b
a
s
i
c
N
M
M
A
P
S
X
P
2100+
p
ro
cessor
ru
n
n
in
g
th
e
M
icrosoft
W
in
-
C
r
e
a
t
i
n
g
d
a
t
a
b
a
s
e
:
b
a
s
i
c
N
M
M
A
P
S
d
ow
s
X
P
op
eratin
g
sy
stem
.
N
ote
th
at
th
is
P
r
o
c
e
s
s
i
n
g
c
i
t
i
e
s
.
.
.
on
ly
n
eed
s
to
b
e
d
on
e
on
ce,
b
efore
th
e
an
al-
+
a
k
r
-
-
-
>
C
:
/
P
R
O
G
R
A
~
1
/
R
/
r
w
1
0
9
0
/
l
i
b
r
a
r
y
/
N
M
M
A
P
S
d
a
t
a
/
d
b
/
b
a
s
i
c
N
M
M
A
P
S
/
a
k
r
.
r
d
a
y
sis.
W
h
en
b
u
i
l
d
D
B
is
fi
n
ish
ed
b
u
ild
in
g
th
e
+
a
l
b
u
-
-
-
>
C
:
/
P
R
O
G
R
A
~
1
/
R
/
r
w
1
0
9
0
/
l
i
b
r
a
r
y
/
N
M
M
A
P
S
d
a
t
a
/
d
b
/
b
a
s
i
c
N
M
M
A
P
S
/
a
l
b
u
.
r
d
a
d
atab
ase
it
calls
r
e
g
i
s
t
e
r
D
B
to
m
ake
th
e
n
ew
ly
+
a
n
c
h
-
-
-
>
C
:
/
P
R
O
G
R
A
~
1
/
R
/
r
w
1
0
9
0
/
l
i
b
r
a
r
y
/
N
M
M
A
P
S
d
a
t
a
/
d
b
/
b
a
s
i
c
N
M
M
A
P
S
/
a
n
c
h
.
r
d
a
b
u
ilt
d
atab
ase
th
e
cu
rren
tly
registered
on
e.
[
.
.
.
O
M
I
T
T
E
D
.
.
.
]
S
a
v
i
n
g
c
i
t
y
i
n
f
o
r
m
a
t
i
o
n
R
e
g
i
s
t
e
r
i
n
g
d
a
t
a
b
a
s
e
l
o
c
a
t
i
o
n
:
C
:
/
P
R
O
G
R
A
~
1
/
R
/
r
w
1
0
9
0
/
l
i
b
r
a
r
y
/
N
M
M
A
P
S
d
a
t
a
/
d
b
/
b
a
s
i
c
N
M
M
A
P
S
>
A
listin
g
of
th
e
ab
b
rev
iated
n
am
es
of
th
e
cities
>
l
i
s
t
D
B
C
i
t
i
e
s
(
)
in
clu
d
ed
in
th
e
n
ew
d
atab
ase
can
b
e
retrieved
w
ith
th
e
l
i
s
t
D
B
C
i
t
i
e
s
fu
n
ction
.
l
i
s
t
D
B
C
i
t
i
e
s
[
1
]
"
a
k
r
"
"
a
l
b
u
"
"
a
n
c
h
"
"
a
r
l
v
"
"
a
t
l
a
"
"
a
u
s
t
"
"
b
a
k
e
"
"
b
a
l
t
"
"
b
a
t
r
"
"
b
i
d
d
"
alw
ay
s
lists
th
e
n
am
es
of
th
e
cities
in
th
e
cu
r-
[
1
1
]
"
b
i
r
m
"
"
b
o
s
t
"
"
b
u
f
f
"
"
c
a
y
c
"
"
c
d
r
p
"
"
c
h
a
r
"
"
c
h
i
c
"
"
c
i
n
c
"
"
c
l
e
v
"
"
c
l
m
g
"
ren
tly
registered
d
atab
ase.
N
otice
th
at
th
ere
are
[
2
1
]
"
c
l
m
o
"
"
c
o
l
o
"
"
c
o
r
p
"
"
c
o
v
t
"
"
d
a
y
t
"
"
d
c
"
"
d
e
n
v
"
"
d
e
s
m
"
"
d
e
t
"
"
d
l
f
t
"
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on
ly
102
cities
listed
—
6
of
th
e
108
cities
in
th
e
[
3
1
]
"
e
l
p
a
"
"
e
v
a
n
"
"
f
r
e
s
"
"
f
t
w
a
"
"
g
d
r
p
"
"
g
r
n
b
"
"
h
o
n
o
"
"
h
o
u
s
"
"
h
u
n
t
"
"
i
n
d
i
"
fu
ll
d
atab
ase
d
o
n
ot
con
tain
an
y
P
M
1
0
d
ata.
[
4
1
]
"
j
c
k
s
"
"
j
c
k
v
"
"
j
e
r
s
"
"
k
a
n
"
"
k
a
n
s
"
"
k
i
n
g
"
"
k
n
o
x
"
"
l
a
"
"
l
a
f
y
"
"
l
a
s
v
"
[
5
1
]
"
l
e
x
"
"
l
o
u
i
"
"
l
t
r
k
"
"
l
u
b
b
"
"
m
a
d
i
"
"
m
e
m
p
"
"
m
i
a
m
"
"
m
i
l
w
"
"
m
i
n
n
"
"
m
o
b
i
"
[
6
1
]
"
m
o
d
e
"
"
n
a
s
h
"
"
n
o
"
"
n
o
r
"
"
n
w
k
"
"
n
y
"
"
o
a
k
l
"
"
o
k
l
a
"
"
o
l
y
m
"
"
o
m
a
"
[
7
1
]
"
o
r
l
a
"
"
p
h
i
l
"
"
p
h
o
e
"
"
p
i
t
t
"
"
p
r
o
v
"
"
r
a
l
"
"
r
i
c
h
"
"
r
i
v
e
"
"
r
o
c
h
"
"
s
a
c
r
"
[
8
1
]
"
s
a
l
t
"
"
s
a
n
a
"
"
s
a
n
b
"
"
s
a
n
d
"
"
s
a
n
f
"
"
s
a
n
j
"
"
s
e
a
t
"
"
s
h
r
"
"
s
p
o
k
"
"
s
t
a
a
"
[
9
1
]
"
s
t
l
o
"
"
s
t
o
c
"
"
s
t
p
e
"
"
s
y
r
a
"
"
t
a
c
o
"
"
t
a
m
p
"
"
t
o
l
e
"
"
t
o
p
e
"
"
t
u
c
s
"
"
t
u
l
s
"
[
1
0
1
]
"
w
i
c
h
"
"
w
o
r
"
>
T
h
e
fi
le
s
i
m
p
l
e
.
R
can
b
e
d
ow
n
load
ed
from
h
t
t
p
:
/
/
w
w
w
.
i
h
a
p
s
s
.
j
h
s
p
h
.
e
d
u
/
.
T
h
e
fi
le
con
-
tain
s
fu
n
ction
s
for
fi
ttin
g
a
P
oisson
regression
m
o
d
el
of
d
aily
n
on
-accid
en
tal
m
ortality
an
d
P
M
1
0 .
T
h
e
fu
n
ction
f
i
t
S
i
n
g
l
e
C
i
t
y
in
s
i
m
p
l
e
.
R
can
#
#
F
u
n
c
t
i
o
n
f
o
r
f
i
t
t
i
n
g
N
M
M
A
P
S
m
o
d
e
l
t
o
s
i
n
g
l
e
c
i
t
y
d
a
t
a
f
r
a
m
e
b
e
u
sed
to
fi
t
a
P
oisson
regression
m
o
d
el
for
a
sin
gle
city.
It
is
essen
tially
a
w
rap
p
er
w
h
ich
f
i
t
S
i
n
g
l
e
C
i
t
y
<
-
f
u
n
c
t
i
o
n
(
d
a
t
a
,
p
o
l
l
u
t
a
n
t
=
"
l
1
p
m
1
0
t
m
e
a
n
"
,
c
a
u
s
e
=
"
d
e
a
t
h
"
,
sets
u
p
ap
p
rop
riate
form
u
las
for
th
e
g
l
m
call.
d
f
y
r
.
T
i
m
e
=
7
,
p
d
f
y
r
.
t
i
m
e
=
0
.
1
5
,
d
f
.
T
e
m
p
=
6
,
T
h
e
fu
n
ction
takes
as
its
fi
rst
argu
m
en
t
a
city
d
f
.
D
e
w
=
3
,
e
x
t
r
a
c
t
o
r
s
=
N
U
L
L
)
{
d
atafram
e
an
d
th
ere
are
oth
er
argu
m
en
ts
for
#
#
A
r
g
u
m
e
n
t
c
h
e
c
k
i
n
g
sp
ecify
in
g
th
e
p
ollu
tan
t
to
u
se,
th
e
resp
on
se
s
t
o
p
i
f
n
o
t
(
i
s
.
c
h
a
r
a
c
t
e
r
(
p
o
l
l
u
t
a
n
t
)
,
i
s
.
c
h
a
r
a
c
t
e
r
(
c
a
u
s
e
)
,
l
e
n
g
t
h
(
c
a
u
s
e
)
=
=
1
)
variab
le
(i.e.
cau
se
of
d
eath
),
an
d
th
e
d
egrees
of
freed
om
for
th
e
variou
s
sm
o
oth
fu
n
ction
s.
#
#
M
o
d
i
f
y
d
e
g
r
e
e
s
o
f
f
r
e
e
d
o
m
b
a
s
e
d
o
n
m
i
s
s
i
n
g
n
e
s
s
o
f
d
a
t
a
s
u
b
<
-
d
a
t
a
[
,
c
(
"
t
i
m
e
"
,
"
a
g
e
c
a
t
"
,
"
d
o
w
"
,
"
t
m
p
d
"
,
"
r
m
t
m
p
d
"
,
"
d
p
t
p
"
,
"
r
m
d
p
t
p
"
,
c
a
u
s
e
,
p
a
s
t
e
(
p
o
l
l
u
t
a
n
t
,
c
o
l
l
a
p
s
e
=
"
+
"
)
)
]
s
u
b
s
e
t
<
-
c
o
m
p
l
e
t
e
.
c
a
s
e
s
(
s
u
b
)
d
f
.
T
i
m
e
<
-
r
o
u
n
d
(
n
u
m
d
f
(
s
u
b
s
e
t
,
d
f
y
r
.
T
i
m
e
)
)
d
f
.
t
i
m
e
<
-
r
o
u
n
d
(
d
f
.
T
i
m
e
*
p
d
f
y
r
.
t
i
m
e
)
#
#
D
o
n
’
t
s
e
t
u
p
s
m
o
o
t
h
f
u
n
c
t
i
o
n
o
f
t
i
m
e
w
h
e
r
e
t
h
e
r
e
a
r
e
i
n
c
o
m
p
l
e
t
e
c
a
s
e
s
i
s
.
n
a
(
d
a
t
a
[
,
"
t
i
m
e
"
]
)
<
-
!
s
u
b
s
e
t
m
o
d
e
l
F
o
r
m
u
l
a
<
-
s
e
t
u
p
F
o
r
m
u
l
a
(
c
a
u
s
e
,
p
o
l
l
u
t
a
n
t
,
d
f
.
T
i
m
e
,
d
f
.
t
i
m
e
,
8
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d
f
.
T
e
m
p
,
d
f
.
D
e
w
)
#
#
F
i
t
t
h
e
m
o
d
e
l
!
f
i
t
<
-
g
l
m
(
m
o
d
e
l
F
o
r
m
u
l
a
,
f
a
m
i
l
y
=
q
u
a
s
i
p
o
i
s
s
o
n
,
d
a
t
a
=
d
a
t
a
,
c
o
n
t
r
o
l
=
g
l
m
.
c
o
n
t
r
o
l
(
e
p
s
i
l
o
n
=
1
e
-
1
0
,
m
a
x
i
t
=
1
0
0
0
)
,
n
a
.
a
c
t
i
o
n
=
n
a
.
o
m
i
t
)
#
#
E
x
t
r
a
c
t
i
n
f
o
r
m
a
t
i
o
n
f
r
o
m
t
h
e
f
i
t
t
e
d
g
l
m
m
o
d
e
l
o
b
j
e
c
t
u
s
i
n
g
t
h
e
#
#
l
i
s
t
o
f
f
u
n
c
t
i
o
n
s
i
n
‘
e
x
t
r
a
c
t
o
r
s
’
.
I
f
n
o
e
x
t
r
a
c
t
o
r
s
a
r
e
#
#
s
p
e
c
i
f
i
e
d
,
j
u
s
t
r
e
t
u
r
n
t
h
e
e
n
t
i
r
e
f
i
t
t
e
d
m
o
d
e
l
o
b
j
e
c
t
.
r
v
a
l
<
-
i
f
(
i
s
.
n
u
l
l
(
e
x
t
r
a
c
t
o
r
s
)
)
f
i
t
e
l
s
e
l
a
p
p
l
y
(
e
x
t
r
a
c
t
o
r
s
,
f
u
n
c
t
i
o
n
(
f
)
f
(
f
i
t
)
)
i
n
v
i
s
i
b
l
e
(
r
v
a
l
)
}
O
n
ce
th
e
fi
le
s
i
m
p
l
e
.
R
h
as
b
een
sou
rced
,
fi
ttin
g
>
#
#
F
i
t
s
i
n
g
l
e
c
i
t
y
m
o
d
e
l
f
o
r
L
o
s
A
n
g
e
l
e
s
m
o
d
el
(1)
to
a
sin
gle
city
’s
d
atafram
e
is
straigh
t-
forw
ard
.
H
ere
w
e
fi
t
th
e
m
o
d
el
to
L
os
A
n
geles
>
r
e
g
i
s
t
e
r
D
B
(
"
b
a
s
i
c
N
M
M
A
P
S
"
)
d
ata
u
sin
g
p
rev
iou
s
d
ay
P
M
1
0
(l
1
p
m
1
0
t
m
e
a
n
)
as
>
l
o
a
d
C
i
t
y
(
"
l
a
"
)
th
e
ex
p
osu
re
of
in
terest
an
d
total
n
on
-accid
en
tal
>
f
i
t
<
-
f
i
t
S
i
n
g
l
e
C
i
t
y
(
d
a
t
a
=
l
a
,
p
o
l
l
u
t
a
n
t
=
"
l
1
p
m
1
0
t
m
e
a
n
"
,
c
a
u
s
e
=
"
d
e
a
t
h
"
)
m
ortality
as
th
e
resp
on
se.
N
ote
th
at
you
m
ay
>
s
u
m
m
a
r
y
(
f
i
t
)
n
eed
to
load
th
e
s
p
l
i
n
e
s
p
ackage
if
it
is
n
ot
alread
y
load
ed
sin
ce
n
atu
ral
sp
lin
es
are
u
sed
to
C
a
l
l
:
rep
resen
t
th
e
sm
o
oth
fu
n
ction
of
tim
e
in
(1).
g
l
m
(
f
o
r
m
u
l
a
=
m
o
d
e
l
F
o
r
m
u
l
a
,
f
a
m
i
l
y
=
q
u
a
s
i
p
o
i
s
s
o
n
,
d
a
t
a
=
d
a
t
a
,
n
a
.
a
c
t
i
o
n
=
n
a
.
o
m
i
t
,
c
o
n
t
r
o
l
=
g
l
m
.
c
o
n
t
r
o
l
(
e
p
s
i
l
o
n
=
1
e
-
1
0
,
T
h
e
estim
ate
for
th
e
lag
1
P
M
1
0
co
effi
cien
t
is
m
a
x
i
t
=
1
0
0
0
)
)
0.00037
w
ith
a
stan
d
ard
error
of
ap
p
rox
im
ately
0.00019.
T
h
is
estim
ate
rep
resen
ts
a
0.37%
in
-
D
e
v
i
a
n
c
e
R
e
s
i
d
u
a
l
s
:
crease
in
m
ortality
asso
ciated
w
ith
a
10
µ
g/m
3
M
i
n
1
Q
M
e
d
i
a
n
3
Q
M
a
x
in
crease
in
P
M
1
0 .
-
3
.
5
5
5
2
7
-
0
.
7
0
3
8
8
-
0
.
0
2
1
1
6
0
.
6
6
9
4
1
5
.
1
8
3
4
5
C
o
e
f
f
i
c
i
e
n
t
s
:
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E
s
t
i
m
a
t
e
S
t
d
.
E
r
r
o
r
t
v
a
l
u
e
P
r
(
>
|
t
|
)
(
I
n
t
e
r
c
e
p
t
)
3
.
9
5
9
7
0
0
9
0
.
1
1
1
9
9
8
8
3
5
.
3
5
5
<
2
e
-
1
6
d
o
w
2
0
.
0
3
9
4
2
4
6
0
.
0
1
0
7
2
4
2
3
.
6
7
6
0
.
0
0
0
2
4
1
d
o
w
3
0
.
0
1
4
3
2
1
8
0
.
0
1
0
9
4
4
8
1
.
3
0
9
0
.
1
9
0
7
9
1
d
o
w
4
0
.
0
0
9
0
3
2
3
0
.
0
1
0
7
8
9
1
0
.
8
3
7
0
.
4
0
2
5
6
7
d
o
w
5
0
.
0
0
6
3
4
3
2
0
.
0
1
0
3
3
8
1
0
.
6
1
4
0
.
5
3
9
5
4
8
d
o
w
6
0
.
0
2
6
7
1
0
7
0
.
0
1
0
4
6
8
4
2
.
5
5
2
0
.
0
1
0
7
7
7
d
o
w
7
0
.
0
1
4
5
0
0
3
0
.
0
1
0
7
0
5
0
1
.
3
5
5
0
.
1
7
5
6
7
3
a
g
e
c
a
t
2
-
0
.
1
4
6
8
7
2
9
0
.
0
5
6
8
6
6
2
-
2
.
5
8
3
0
.
0
0
9
8
5
1
a
g
e
c
a
t
3
0
.
5
9
1
6
6
5
6
0
.
0
4
7
6
9
1
0
1
2
.
4
0
6
<
2
e
-
1
6
[
.
.
.
O
M
I
T
T
E
D
.
.
.
]
l
1
p
m
1
0
t
m
e
a
n
0
.
0
0
0
3
7
2
2
0
.
0
0
0
1
8
7
5
1
.
9
8
5
0
.
0
4
7
2
0
9
(
D
i
s
p
e
r
s
i
o
n
p
a
r
a
m
e
t
e
r
f
o
r
q
u
a
s
i
p
o
i
s
s
o
n
f
a
m
i
l
y
t
a
k
e
n
t
o
b
e
1
.
1
2
6
4
2
0
)
N
u
l
l
d
e
v
i
a
n
c
e
:
2
8
9
4
6
.
9
o
n
2
9
8
1
d
e
g
r
e
e
s
o
f
f
r
e
e
d
o
m
R
e
s
i
d
u
a
l
d
e
v
i
a
n
c
e
:
3
1
9
0
.
4
o
n
2
8
2
6
d
e
g
r
e
e
s
o
f
f
r
e
e
d
o
m
A
I
C
:
N
A
N
u
m
b
e
r
o
f
F
i
s
h
e
r
S
c
o
r
i
n
g
i
t
e
r
a
t
i
o
n
s
:
4
>
R
esu
lts
from
sin
gle
city
stu
d
ies
ten
d
to
b
e
very
n
oisy
an
d
sen
sitive
to
m
o
d
el
sp
ecifi
cation
.
W
ith
d
ata
from
m
u
ltip
le
cities,
on
e
can
com
b
in
e
in
-
form
ation
across
cities
to
gain
p
ow
er
an
d
ob
tain
m
ore
stab
le
estim
ates
of
th
e
p
ollu
tion
eff
ect.
In
th
e
fi
rst
stage
of
a
m
u
lti-city
an
aly
sis
on
e
fi
ts
sep
arate
P
oission
regression
s
m
o
d
els
to
d
ata
from
each
city.
T
h
e
fu
n
ction
c
i
t
y
A
p
p
l
y
can
b
e
u
sed
to
ap
p
ly
a
fu
n
ction
to
all
of
th
e
cities
in
th
e
cu
rren
tly
registered
d
atab
ase.
U
s-
in
g
c
i
t
y
A
p
p
l
y
,
w
e
can
ap
p
ly
th
e
fu
n
ction
10
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f
i
t
S
i
n
g
l
e
C
i
t
y
from
ab
ove
to
all
of
cities
in
th
e
d
atab
ase
an
d
ob
tain
co
effi
cien
t
estim
ates
an
d
stan
d
ard
errors
for
each
city.
T
h
e
on
ly
com
p
li-
cation
h
ere
is
th
at
f
i
t
S
i
n
g
l
e
C
i
t
y
,
b
y
d
efau
lt,
retu
rn
s
an
en
tire
g
l
m
ob
ject,
w
h
ich
in
th
is
case
can
b
e
q
u
ite
large.
R
etu
rn
in
g
over
100
g
l
m
ob
-
jects
from
c
i
t
y
A
p
p
l
y
w
ou
ld
likely
ex
h
au
st
th
e
m
em
ory
on
an
average
com
p
u
ter.
T
h
e
fu
n
ction
f
i
t
S
i
n
g
l
e
C
i
t
y
h
as
an
argu
m
en
t
>
#
#
E
x
t
r
a
c
t
o
r
s
f
o
r
‘
f
i
t
S
i
n
g
l
e
C
i
t
y
’
e
x
t
r
a
c
t
o
r
s
w
h
ich
,
b
y
d
efau
lt
is
N
U
L
L
.
H
ow
-
ever,
on
e
can
p
ass
a
list
of
fu
n
ction
s
v
ia
th
e
>
e
x
t
r
a
c
t
F
u
n
<
-
l
i
s
t
(
c
o
e
f
=
f
u
n
c
t
i
o
n
(
x
)
s
u
m
m
a
r
y
(
x
)
$
c
o
e
f
f
[
"
l
1
p
m
1
0
t
m
e
a
n
"
,
1
]
,
e
x
t
r
a
c
t
o
r
s
argu
m
en
t
an
d
th
ese
fu
n
ction
s
w
ill
+
s
t
d
=
f
u
n
c
t
i
o
n
(
x
)
s
u
m
m
a
r
y
(
x
)
$
c
o
e
f
f
[
"
l
1
p
m
1
0
t
m
e
a
n
"
,
2
]
)
b
e
ap
p
lied
to
th
e
ob
ject
retu
rn
ed
from
th
e
call
to
g
l
m
.
W
ith
th
e
list
e
x
t
r
a
c
t
F
u
n
,
f
i
t
S
i
n
g
l
e
C
i
t
y
w
ill
>
#
#
F
i
t
s
i
n
g
l
e
c
i
t
y
u
s
i
n
g
e
x
t
r
a
c
t
o
r
s
on
ly
retu
rn
th
e
co
effi
cien
t
estim
ate
an
d
stan
d
ard
error
for
th
e
l
1
p
m
1
0
t
m
e
a
n
variab
le.
>
f
i
t
<
-
f
i
t
S
i
n
g
l
e
C
i
t
y
(
d
a
t
a
=
l
a
,
p
o
l
l
u
t
a
n
t
=
"
l
1
p
m
1
0
t
m
e
a
n
"
,
+
c
a
u
s
e
=
"
d
e
a
t
h
"
,
e
x
t
r
a
c
t
o
r
s
=
e
x
t
r
a
c
t
F
u
n
)
>
f
i
t
$
c
o
e
f
[
1
]
0
.
0
0
0
3
7
2
2
3
5
5
$
s
t
d
[
1
]
0
.
0
0
0
1
8
7
4
9
7
4
>
N
ow
,
fi
ttin
g
th
e
m
o
d
el
to
all
cities
sim
p
ly
in
-
>
#
#
D
o
m
u
l
t
i
-
c
i
t
y
a
n
a
l
y
s
i
s
volves
callin
g
c
i
t
y
A
p
p
l
y
w
ith
f
i
t
S
i
n
g
l
e
C
i
t
y
an
d
th
e
list
of
ex
tractor
fu
n
ction
s
in
e
x
t
r
a
c
t
F
u
n
.
>
r
e
s
u
l
t
s
<
-
c
i
t
y
A
p
p
l
y
(
f
i
t
S
i
n
g
l
e
C
i
t
y
,
e
x
t
r
a
c
t
o
r
s
=
e
x
t
r
a
c
t
F
u
n
)
T
h
e
m
u
lti-city
an
aly
sis
takes
ap
p
rox
im
ately
23
>
#
#
E
x
t
r
a
c
t
c
o
e
f
f
i
c
i
e
n
t
s
a
n
d
s
t
a
n
d
a
r
d
e
r
r
o
r
s
m
in
u
tes.
T
h
e
ob
ject
r
e
s
u
l
t
s
is
a
list
of
len
gth
11
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100.
E
ach
elem
en
t
of
r
e
s
u
l
t
s
is
a
list
con
-
>
b
e
t
a
<
-
s
a
p
p
l
y
(
r
e
s
u
l
t
s
,
"
[
[
"
,
"
c
o
e
f
"
)
tain
in
g
th
e
co
effi
cien
t
an
d
stan
d
ard
error
of
th
e
>
s
t
d
<
-
s
a
p
p
l
y
(
r
e
s
u
l
t
s
,
"
[
[
"
,
"
s
t
d
"
)
co
effi
cien
t
for
a
city.
A
fter
retriev
in
g
th
e
city
-
sp
ecifi
c
co
effi
cien
ts
an
d
stan
d
ard
errors,
on
e
can
>
#
#
F
i
x
e
d
e
f
f
e
c
t
s
m
o
d
e
l
p
o
ol
th
em
to
ob
tain
a
“n
ation
al
average”
eff
ect.
>
w
e
i
g
h
t
e
d
.
m
e
a
n
(
b
e
t
a
,
1
/
s
t
d
^
2
)
#
#
P
o
o
l
e
d
e
f
f
e
c
t
P
o
olin
g
can
b
e
d
on
e
u
sin
g
eith
er
a
fi
x
ed
eff
ects
[
1
]
0
.
0
0
0
1
8
1
7
3
0
6
m
o
d
el
or
a
fu
ll
h
eirarch
ical
m
o
d
el.
B
oth
m
eth
-
>
s
q
r
t
(
1
/
s
u
m
(
1
/
s
t
d
^
2
)
)
#
#
S
t
a
n
d
a
r
d
e
r
r
o
r
o
d
s
of
p
o
olin
g
p
ro
d
u
ce
sim
lar
estim
ates.
[
1
]
0
.
0
0
0
0
3
7
2
1
1
2
3
>
#
#
H
i
e
r
a
r
c
h
i
c
a
l
n
o
r
m
a
l
m
o
d
e
l
(
r
e
q
u
i
r
e
s
T
L
N
i
s
e
s
o
f
t
w
a
r
e
)
>
p
<
-
t
l
n
i
s
e
(
b
e
t
a
,
s
t
d
^
2
,
r
e
p
(
1
,
1
0
2
)
,
p
r
n
t
=
F
A
L
S
E
)
>
p
[
[
"
g
a
m
m
a
"
]
]
e
s
t
s
e
e
s
t
/
s
e
0
0
.
0
0
0
1
7
9
9
0
3
4
0
.
0
0
0
0
4
4
0
0
0
1
0
4
.
0
8
8
7
0
6
>
T
h
e
T
L
N
ise
(T
w
o
L
evel
N
orm
al
in
d
ep
en
d
en
t
sam
p
lin
g
estim
ation
)
softw
are
u
sed
h
ere
for
th
e
h
ierarch
ical
m
o
d
el
can
b
e
d
ow
n
load
ed
sep
arately
from
P
h
ilip
E
verson
’s
w
eb
site
at
h
t
t
p
:
/
/
w
w
w
.
s
w
a
r
t
h
m
o
r
e
.
e
d
u
/
N
a
t
S
c
i
/
p
e
v
e
r
s
o
1
/
T
L
N
i
s
e
/
t
l
n
i
s
e
.
h
t
m
4
M
o
r
e
a
d
v
a
n
c
e
d
m
o
d
e
ls
4
.1
A
n
a
ly
sis
o
f
P
M
1
0
a
n
d
M
o
r
ta
lity
U
sin
g
D
istr
ib
u
te
d
L
a
g
M
o
d
e
ls
fo
r
T
e
m
p
e
r
a
tu
r
e
In
th
is
section
w
e
p
rov
id
e
an
ex
am
p
le
u
se
of
th
e
N
M
M
A
P
S
d
a
t
a
p
ackage
b
y
rep
ro
d
u
cin
g
resu
lts
from
W
elty
an
d
Z
eger
(2004),
w
h
ich
u
ses
d
istrib
u
ted
lag
m
o
d
els
to
in
vestigate
sen
sitiv
ity
of
th
e
P
M
1
0 -m
ortality
relation
sh
ip
to
con
trol
for
w
eath
er
an
d
season
.
W
e
u
se
th
ree
R
fu
n
ction
s
—
t
d
l
m
4
M
O
,
t
d
l
m
S
V
,
an
d
t
d
l
m
N
L
—
to
fi
t
th
e
m
o
d
els
in
W
elty
an
d
Z
eger
(2004).
T
h
ese
th
ree
fu
n
ction
s
are
n
ot
in
clu
d
ed
as
p
art
of
th
e
N
M
M
A
P
S
d
a
t
a
p
ackage,
b
u
t
are
listed
in
th
e
ap
p
en
d
ix
an
d
are
availab
le
at
IH
A
P
S
S
.
T
h
ey
sh
ou
ld
b
e
sou
rced
in
to
th
e
R
w
ork
sp
ace.
T
h
ese
fu
n
ction
s
req
u
ire
th
at
th
e
in
d
iv
id
u
al
city
d
ata
fram
es
b
e
set
u
p
u
sin
g
th
e
t
e
m
p
D
L
M
fu
n
ction
for
th
e
p
r
o
c
F
u
n
c
argu
m
en
t
in
b
u
i
l
d
D
B
.
F
am
iliarity
w
ith
W
elty
an
d
Z
eger
(2004)
is
assu
m
ed
in
th
e
com
m
en
tary
th
at
follow
s.
In
b
rief,
W
elty
an
d
Z
eger
con
sid
er
tw
o
variation
s
12
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of
gen
eralized
lin
ear
m
o
d
els
for
m
ortality
on
P
M
1
0
an
d
d
istrib
u
ted
lags
of
tem
p
eratu
re.
T
h
e
b
asic
form
for
th
ese
m
o
d
els
is
Y
t
∼
P
oisson
(µ
t )
log
µ
t
=
D
O
W
t
+
D
O
M
t
+
A
geC
at
+
r(d
ew
p
t
t )
+
r(d
ew
p
t
t,1
−
2 )
+
s(t,
df
=
4
×
#
years)
+
s(t,
df
=
1
×
#
years)
×
A
geC
at
+
tem
p
t
+
tem
p
t,1
−
2
+
tem
p
t,1
−
7
+
tem
p
t,1
−
1
4
+
β
P
M
t
V
ar(Y
t )
=
φ
µ
t
(2)
w
h
ere
tem
p
t ,
tem
p
t,1
−
2 ,
tem
p
t,1
−
7 ,
an
d
tem
p
t,1
−
1
4
are
cu
rren
t
d
ay
tem
p
eratu
re,
th
e
average
of
th
e
p
ast
tw
o
d
ay
s’
tem
p
eratu
res,
th
e
average
of
th
e
p
ast
seven
d
ay
s’
tem
p
eratu
res,
an
d
th
e
average
of
th
e
p
ast
fou
rteen
d
ay
s’
tem
p
eratu
res.
T
h
e
ex
p
ression
s
r(d
ew
p
t
t )
an
d
r(d
ew
p
t
t,1
−
2 )
d
en
ote
th
e
resid
u
als
from
regressin
g
cu
rren
t
d
ay
d
ew
p
oin
t
an
d
th
e
average
of
p
rev
iou
s
tw
o
d
ay
s’
d
ew
p
oin
ts
on
all
tem
p
er-
atu
re
covariates.
T
h
e
fi
rst
variation
on
(2)
in
W
elty
an
d
Z
eger
(2004)
is
to
allow
th
e
co
effi
cien
ts
on
th
e
d
istrib
u
ted
lags
of
tem
p
eratu
re
to
vary
season
ally.
T
h
e
secon
d
variation
is
to
allow
for
n
on
-lin
ear
fu
n
ction
s
of
th
e
d
istrib
u
ted
lags
of
tem
p
eratu
re.
In
w
h
at
follow
s,
w
e
step
th
rou
gh
th
e
com
m
an
d
s
to
rep
licate
th
e
ex
p
loratory
an
aly
sis
in
W
elty
an
d
Z
eger
(2004)
an
d
to
fi
t
several
of
th
e
season
ally
vary
in
g
an
d
n
on
-lin
ear
d
istrib
u
ted
lag
m
o
d
els.
A
fter
in
stallin
g
th
e
N
M
M
A
P
S
d
a
t
a
p
ackage,
b
egin
#
#
l
o
a
d
N
M
M
A
P
S
d
a
t
a
a
n
d
s
p
l
i
n
e
s
p
a
c
k
a
g
e
s
b
y
load
in
g
th
e
N
M
M
A
P
S
d
a
t
a
an
d
s
p
l
i
n
e
s
p
ack
-
ages.
T
h
e
s
p
l
i
n
e
s
p
ackage
is
req
u
ired
for
fi
ttin
g
>
l
i
b
r
a
r
y
(
N
M
M
A
P
S
d
a
t
a
)
th
e
d
istrib
u
ted
lag
m
o
d
els.
N
M
M
A
P
S
D
a
t
a
(
v
e
r
s
i
o
n
0
.
3
)
T
y
p
e
’
?
N
M
M
A
P
S
’
f
o
r
a
b
r
i
e
f
i
n
t
r
o
d
u
c
t
i
o
n
t
o
t
h
e
N
M
M
A
P
S
d
a
t
a
b
a
s
e
.
T
y
p
e
’
N
M
M
A
P
S
c
i
t
e
(
)
’
f
o
r
i
n
f
o
r
m
a
t
i
o
n
o
n
h
o
w
t
o
c
i
t
e
’
N
M
M
A
P
S
d
a
t
a
’
i
n
p
u
b
l
i
c
a
t
i
o
n
s
.
>
N
ex
t,
w
e
b
u
ild
th
e
d
atab
ases
for
N
ew
Y
ork
#
#
b
u
i
l
d
d
a
t
a
b
a
s
e
s
f
o
r
n
y
a
n
d
l
a
u
s
i
n
g
t
e
m
p
D
L
M
an
d
L
os
A
n
geles
u
sin
g
th
e
p
ro
cessin
g
fu
n
ction
t
e
m
p
D
L
M
in
b
u
i
l
d
D
B
.
P
ro
cessin
g
w
ith
t
e
m
p
D
L
M
>
b
u
i
l
d
D
B
(
p
r
o
c
F
u
n
c
=
t
e
m
p
D
L
M
,
d
b
N
a
m
e
=
"
t
e
m
p
D
L
M
"
,
creates
th
e
ap
p
rop
riate
d
atafram
es
for
u
se
w
ith
+
p
a
t
h
=
"
C
:
/
m
y
d
o
c
/
n
m
m
a
p
s
_
p
u
b
/
R
/
"
,
t
d
l
m
4
M
O
,
t
d
l
m
S
V
,
an
d
t
d
l
m
N
L
.
T
h
ese
th
ree
fu
n
c-
+
c
i
t
y
L
i
s
t
=
c
(
"
n
y
"
,
"
l
a
"
)
)
tion
s
w
ill
n
ot
w
ork
on
th
e
d
efau
lt
d
atab
ase
C
r
e
a
t
i
n
g
d
a
t
a
b
a
s
e
:
t
e
m
p
D
L
M
b
u
ild
.
P
r
o
c
e
s
s
i
n
g
c
i
t
i
e
s
.
.
.
+
n
y
-
-
-
>
C
:
/
m
y
d
o
c
/
n
m
m
a
p
s
_
p
u
b
/
R
/
/
t
e
m
p
D
L
M
/
n
y
.
r
d
a
+
l
a
-
-
-
>
C
:
/
m
y
d
o
c
/
n
m
m
a
p
s
_
p
u
b
/
R
/
/
t
e
m
p
D
L
M
/
l
a
.
r
d
a
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S
a
v
i
n
g
c
i
t
y
i
n
f
o
r
m
a
t
i
o
n
R
e
g
i
s
t
e
r
i
n
g
d
a
t
a
b
a
s
e
l
o
c
a
t
i
o
n
:
C
:
/
m
y
d
o
c
/
n
m
m
a
p
s
_
p
u
b
/
R
/
/
t
e
m
p
D
L
M
T
h
e
city
d
atab
ases
created
b
y
t
e
m
p
D
L
M
in
clu
d
e
#
#
e
x
a
m
i
n
e
d
a
t
a
f
o
r
N
e
w
Y
o
r
k
C
i
t
y
several
n
ew
variab
les
n
ot
origin
ally
p
art
of
th
e
N
M
M
A
P
S
d
atab
ase.
>
d
a
t
a
<
-
r
e
a
d
C
i
t
y
(
"
n
y
"
)
>
d
a
t
a
[
1
:
2
,
]
v
a
r
.
l
a
g
#
:
v
a
r
lagged
b
y
#
d
ay
s
d
a
t
e
d
o
w
a
g
e
c
a
t
d
e
a
t
h
t
m
p
d
p
m
1
0
t
m
e
a
n
d
p
t
p
d
o
m
t
m
p
d
.
l
a
g
1
v
a
r
.
l
m
e
a
n
#
:
average
of
th
e
p
ast
#
d
ay
s
of
v
a
r
1
1
9
8
7
0
1
0
1
5
1
7
3
3
4
.
5
N
A
3
3
.
1
8
7
5
1
N
A
d
a
y
s
:
d
ay
s
n
u
m
b
ered
con
secu
tively
(1-5114)
2
1
9
8
7
0
1
0
2
6
1
6
8
3
6
.
5
N
A
2
9
.
8
1
2
5
2
3
4
.
5
m
o
n
:
m
on
th
n
u
m
b
er
(1-12)
t
m
p
d
.
l
a
g
2
t
m
p
d
.
l
a
g
3
t
m
p
d
.
l
a
g
4
t
m
p
d
.
l
a
g
5
t
m
p
d
.
l
a
g
6
t
m
p
d
.
l
a
g
7
y
r
:
year
(1987-2000)
1
N
A
N
A
N
A
N
A
N
A
N
A
d
o
y
:
d
ay
of
year
(1-365
or
366)
2
N
A
N
A
N
A
N
A
N
A
N
A
n
d
a
y
s
:
n
o.
of
d
ay
s
in
th
e
year
(eith
er
365
or
366)
t
m
p
d
.
l
a
g
8
t
m
p
d
.
l
a
g
9
t
m
p
d
.
l
a
g
1
0
t
m
p
d
.
l
a
g
1
1
t
m
p
d
.
l
a
g
1
2
t
m
p
d
.
l
a
g
1
3
1
N
A
N
A
N
A
N
A
N
A
N
A
T
h
e
variab
les
t
m
p
d
.
l
m
e
a
n
2
,
t
m
p
d
.
l
m
e
a
n
7
,
an
d
2
N
A
N
A
N
A
N
A
N
A
N
A
t
m
p
d
.
l
m
e
a
n
1
4
in
p
articu
lar
are
im
p
ortan
t
for
t
m
p
d
.
l
a
g
1
4
t
m
p
d
.
l
a
g
1
5
t
m
p
d
.
l
m
e
a
n
2
t
m
p
d
.
l
m
e
a
n
7
t
m
p
d
.
l
m
e
a
n
1
4
th
e
tem
p
eratu
re
d
istrib
u
ted
lag
m
o
d
els.
1
N
A
N
A
N
A
N
A
N
A
2
N
A
N
A
N
A
N
A
N
A
p
m
1
0
.
l
a
g
1
p
m
1
0
.
l
a
g
2
p
m
1
0
.
l
a
g
3
p
m
1
0
.
l
a
g
4
p
m
1
0
.
l
a
g
5
p
m
1
0
.
l
a
g
6
1
N
A
N
A
N
A
N
A
N
A
N
A
2
N
A
N
A
N
A
N
A
N
A
N
A
p
m
1
0
.
l
a
g
7
p
m
1
0
.
l
a
g
8
p
m
1
0
.
l
a
g
9
p
m
1
0
.
l
a
g
1
0
p
m
1
0
.
l
a
g
1
1
p
m
1
0
.
l
a
g
1
2
1
N
A
N
A
N
A
N
A
N
A
N
A
2
N
A
N
A
N
A
N
A
N
A
N
A
p
m
1
0
.
l
a
g
1
3
p
m
1
0
.
l
a
g
1
4
d
p
t
p
.
l
a
g
1
d
p
t
p
.
l
a
g
2
d
p
t
p
.
l
a
g
3
d
p
t
p
.
l
m
e
a
n
2
1
N
A
N
A
N
A
N
A
N
A
N
A
2
N
A
N
A
3
3
.
1
8
7
5
N
A
N
A
N
A
d
a
y
s
m
o
n
y
r
d
o
y
n
d
a
y
s
1
1
1
1
9
8
7
1
3
6
5
2
2
1
1
9
8
7
2
3
6
5
W
e
m
ay
n
ow
re-create
th
e
ex
p
loratory
an
aly
-
#
#
f
i
t
t
d
l
m
4
M
O
t
o
N
e
w
Y
o
r
k
d
a
t
a
ses
of
th
e
m
ortality
–
tem
p
eratu
re
relation
sh
ip
p
resen
ted
in
W
elty
an
d
Z
eger,
D
istribu
ted
la
g
>
r
e
s
u
l
t
s
<
-
t
d
l
m
4
M
O
(
d
a
t
a
)
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m
od
els
fo
r
tem
pera
tu
re
section
,
for
N
ew
Y
ork
>
r
e
s
u
l
t
s
[
1
:
4
,
]
C
ity.
T
h
e
fu
n
ction
t
d
l
m
4
M
O
fi
ts
a
q
u
asip
oisson
m
o
n
t
h
t
h
e
t
0
t
h
e
t
1
t
h
e
t
2
t
h
e
t
3
G
L
M
w
ith
d
istrib
u
ted
lags
of
tem
p
eratu
re
on
1
3
0
.
0
0
1
2
9
5
9
8
8
0
.
0
0
0
2
8
8
9
8
6
6
-
0
.
0
0
5
3
5
6
2
8
7
0
.
0
0
0
8
9
7
6
6
3
4
log
ex
p
ected
m
ortality
over
m
ov
in
g
fou
r
m
on
th
2
4
0
.
0
0
3
9
9
1
2
9
9
0
.
0
0
0
7
8
8
2
6
2
0
-
0
.
0
0
3
1
3
3
8
9
7
-
0
.
0
0
2
8
3
6
1
1
1
6
w
in
d
ow
s
of
th
e
d
ata.
t
d
l
m
4
M
O
req
u
ires
th
e
city
3
5
0
.
0
0
2
4
6
7
5
4
9
0
.
0
0
3
9
7
4
1
8
0
0
-
0
.
0
0
1
5
4
1
8
7
4
-
0
.
0
0
5
5
8
6
2
9
7
9
d
atafram
e
as
an
argu
m
en
t,
an
d
retu
rn
s
a
m
a-
4
6
0
.
0
0
3
4
2
2
1
4
3
0
.
0
0
5
4
5
2
6
8
6
1
0
.
0
0
1
1
6
2
1
0
0
-
0
.
0
1
1
3
1
6
6
8
1
9
trix
w
ith
5
colu
m
n
s.
T
h
e
fi
rst
colu
m
n
d
esign
ates
[
.
.
.
]
th
e
cen
ter
m
on
th
of
th
e
fou
r
m
on
th
p
erio
d
(3
for
M
arch
of
1987,
15
for
M
arch
of
1988,
etc.);
t
h
e
t
0
is
th
e
co
effi
cien
t
for
t
m
p
d
,
t
h
e
t
1
is
th
e
co
effi
cien
t
for
t
m
p
d
.
l
m
e
a
n
2
,
an
d
so
on
.
F
or
ad
d
ition
al
d
etails
on
m
on
th
n
u
m
b
erin
g
or
th
e
th
etas
see
th
e
com
m
en
ts
in
t
d
l
m
4
M
O
.
It
is
n
ow
p
ossib
le
to
re-create
F
igu
re
2
of
W
elty
#
#
b
o
x
p
l
o
t
o
f
m
o
r
t
a
l
i
t
y
a
t
t
r
i
b
u
t
a
b
l
e
t
o
t
e
m
p
e
r
a
t
u
r
e
b
y
m
o
n
t
h
an
d
Z
eger
(2004).
>
p
l
o
t
(
r
e
s
u
l
t
s
$
m
o
n
t
h
-
1
2
*
(
r
e
s
u
l
t
s
$
m
o
n
t
h
-
1
)
%
/
%
1
2
,
+
1
0
0
0
*
r
o
w
S
u
m
s
(
r
e
s
u
l
t
s
[
,
2
:
5
]
)
)
W
e
n
ow
sw
itch
to
L
os
A
n
geles
an
d
fi
t
several
#
#
s
e
a
s
o
n
a
l
l
y
v
a
r
y
i
n
g
t
e
m
p
e
r
a
t
u
r
e
d
i
s
t
l
a
g
m
o
d
e
l
s
f
o
r
l
a
of
th
e
season
ally
vary
in
g
d
istrib
u
ted
lag
m
o
d
-
els,
u
sin
g
th
e
fu
n
ction
t
d
l
m
S
V
.
T
h
e
fu
n
ction
>
d
a
t
a
<
-
r
e
a
d
C
i
t
y
(
"
l
a
"
)
t
d
l
m
S
V
takes
as
argu
m
en
ts
th
e
city
-sp
ecifi
c
d
ata
>
r
e
s
u
l
t
s
<
-
t
d
l
m
S
V
(
d
a
t
a
=
d
a
t
a
,
d
e
g
f
=
2
8
,
d
e
g
f
a
g
e
=
1
4
,
fram
e
(created
u
sin
g
b
u
i
l
d
D
B
w
ith
p
r
o
c
F
u
n
c
+
p
o
l
.
l
a
g
=
1
,
i
n
t
e
r
=
F
A
L
S
E
)
=
t
e
m
p
D
L
M
),
d
egrees
of
freed
om
for
th
e
sm
o
oth
>
n
a
m
e
s
(
r
e
s
u
l
t
s
)
fu
n
ction
of
tim
e,
d
egrees
of
freed
om
for
th
e
tim
e
[
1
]
"
p
o
l
.
e
f
"
"
p
o
l
.
s
e
"
"
m
o
d
e
l
"
b
y
age
category
in
teraction
,
th
e
lag
of
P
M
1
0
to
>
r
e
s
u
l
t
s
$
p
o
l
.
e
f
u
se
as
ex
p
osu
re,
an
d
w
h
eth
er
or
n
ot
to
in
clu
d
e
E
s
t
i
m
a
t
e
in
teraction
s
of
th
e
d
istrib
u
ted
lags
of
tem
p
er-
0
.
0
0
0
6
0
9
1
1
6
2
atu
re.
t
d
l
m
S
V
retu
rn
s
a
list
w
ith
th
e
P
M
1
0
>
r
e
s
u
l
t
s
$
p
o
l
.
s
e
co
effi
cien
t
an
d
its
stan
d
ard
error
as
w
ell
as
th
e
S
t
d
.
E
r
r
o
r
fu
ll
m
o
d
el.
N
ote
th
at
d
egrees
of
freed
om
are
0
.
0
0
0
1
9
4
9
5
5
2
sp
ecifi
ed
as
total
d
egrees
of
freed
om
,
n
ot
as
d
e-
grees
of
freed
om
p
er
year.
T
h
e
co
d
e
to
th
e
righ
t
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fi
ts
th
e
m
o
d
el
referred
to
as
S
V
2
in
W
elty
an
d
Z
eger
(2004)
for
L
os
A
n
geles.
W
e
m
ay
an
alogou
sly
fi
t
th
e
m
o
d
el
S
V
I8
for
L
os
#
#
a
n
o
t
h
e
r
s
e
a
s
o
n
a
l
l
y
v
a
r
y
i
n
g
m
o
d
e
l
f
o
r
l
a
A
n
geles.
T
h
e
resu
lts
for
S
V
2
ab
ove
an
d
S
V
I8
m
atch
th
ose
p
resen
ted
in
F
igu
re
4
of
W
elty
an
d
>
r
e
s
u
l
t
s
<
-
t
d
l
m
S
V
(
d
a
t
a
=
d
a
t
a
,
d
e
g
f
=
1
1
2
,
d
e
g
f
a
g
e
=
1
4
,
Z
eger
(2004).
+
p
o
l
.
l
a
g
=
1
,
i
n
t
e
r
=
F
A
L
S
E
)
>
r
e
s
u
l
t
s
$
p
o
l
.
e
f
E
s
t
i
m
a
t
e
0
.
0
0
0
3
0
2
3
7
3
0
W
e
n
ow
fi
t
tw
o
m
o
d
els
w
ith
n
on
-lin
ear
d
is-
#
#
n
o
n
l
i
n
e
a
r
t
e
m
p
e
r
a
t
u
r
e
d
i
s
t
l
a
g
m
o
d
e
l
s
f
o
r
l
a
trib
u
ted
lags
of
tem
p
eratu
re,
N
L
I4 (1,4)
an
d
N
L
I4 (2,4),
u
sin
g
t
d
l
m
N
L
.
S
im
ilar
to
t
d
l
m
S
V
(b
u
t
>
r
e
s
u
l
t
s
<
-
t
d
l
m
N
L
(
d
a
t
a
=
d
a
t
a
,
n
l
a
g
s
=
1
,
d
f
.
d
l
m
=
4
,
w
ith
sligh
tly
d
iff
eren
t
n
am
es),
t
d
l
m
N
L
takes
as
+
p
o
l
.
l
a
g
=
1
,
d
f
.
t
i
m
e
=
5
6
,
d
e
g
f
a
g
e
=
1
4
,
argu
m
en
ts
th
e
city
-sp
ecifi
c
d
ata
fram
e,
d
egrees
+
i
n
t
e
r
=
T
R
U
E
)
of
freed
om
for
sm
o
oth
s
of
tim
e
an
d
tim
e
b
y
age
>
r
e
s
u
l
t
s
$
p
o
l
.
e
f
category,
an
d
th
e
lag
of
P
M
1
0
ex
p
osu
re.
A
gain
E
s
t
i
m
a
t
e
n
ote
th
at
th
e
sm
o
oth
n
ess
of
th
e
tim
e
an
d
tim
e
0
.
0
0
0
3
7
5
1
9
2
8
b
y
age
category
sp
lin
es
are
sp
ecifi
ed
b
y
th
eir
>
r
e
s
u
l
t
s
<
-
t
d
l
m
N
L
(
d
a
t
a
=
d
a
t
a
,
n
l
a
g
s
=
4
,
d
f
.
d
l
m
=
2
,
total
d
egrees
of
freed
om
,
rath
er
th
an
b
y
d
egrees
+
p
o
l
.
l
a
g
=
1
,
d
f
.
t
i
m
e
=
5
6
,
d
e
g
f
a
g
e
=
1
4
,
of
freed
om
p
er
year.
T
h
e
argu
m
en
ts
n
l
a
g
s
an
d
+
i
n
t
e
r
=
T
R
U
E
)
d
f
.
d
l
m
d
esign
ate
th
e
n
u
m
b
er
of
d
istrib
u
ted
lags
>
r
e
s
u
l
t
s
$
p
o
l
.
e
f
to
in
clu
d
e
in
th
e
m
o
d
el
an
d
th
eir
(n
atu
ral
sp
lin
e)
E
s
t
i
m
a
t
e
d
egrees
of
freed
om
.
T
h
e
com
m
en
ts
in
t
d
l
m
N
L
0
.
0
0
0
5
2
8
4
0
7
7
p
rov
id
e
greater
d
etail.
L
astly,
in
p
rep
aration
for
ob
tain
in
g
n
ation
al
#
#
l
i
s
t
o
f
a
l
l
c
i
t
i
e
s
w
i
t
h
s
u
f
f
i
c
i
e
n
t
P
M
1
0
average
P
M
1
0
co
effi
cien
t
estim
ates,
w
e
create
a
tab
le
w
ith
city
n
am
e
an
d
th
e
corresp
on
d
in
g
>
c
i
t
i
e
s
<
-
t
e
m
p
D
L
M
C
i
t
i
e
s
(
p
m
m
i
s
s
=
T
R
U
E
)
P
M
1
0
co
effi
cien
t
an
d
stan
d
ard
error,
for
as
m
an
y
>
c
i
t
i
e
s
cities
in
N
M
M
A
P
S
as
p
ossib
le.
T
h
e
fu
n
ction
[
1
]
"
a
k
r
"
"
a
l
b
u
"
"
a
n
c
h
"
"
a
r
l
v
"
"
a
t
l
a
"
"
a
u
s
t
"
"
b
a
k
e
"
"
b
a
l
t
"
"
b
a
t
r
"
t
e
m
p
D
L
M
C
i
t
i
e
s
w
ith
argu
m
en
t
p
m
m
i
s
s
=
T
R
U
E
[
1
0
]
"
b
i
r
m
"
"
b
o
s
t
"
"
b
u
f
f
"
"
c
a
y
c
"
"
c
d
r
p
"
"
c
h
a
r
"
"
c
h
i
c
"
"
c
i
n
c
"
"
c
l
e
v
"
retu
rn
s
th
e
list
of
cities
u
sed
in
W
elty
an
d
Z
eger
[
1
9
]
"
c
l
m
g
"
"
c
l
m
o
"
"
c
o
l
o
"
"
c
o
r
p
"
"
c
o
v
t
"
"
d
a
y
t
"
"
d
c
"
"
d
e
n
v
"
"
d
e
s
m
"
16
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(2004)
to
create
su
ch
a
tab
le.
T
h
ese
cities
con
-
[
2
8
]
"
d
e
t
"
"
d
l
f
t
"
"
e
l
p
a
"
"
e
v
a
n
"
"
f
r
e
s
"
"
f
t
w
a
"
"
g
d
r
p
"
"
g
r
n
b
"
"
h
o
n
o
"
tain
P
M
1
0
at
least
every
six
th
d
ay
for
m
ore
th
an
[
3
7
]
"
h
o
u
s
"
"
h
u
n
t
"
"
i
n
d
i
"
"
j
c
k
s
"
"
j
c
k
v
"
"
j
e
r
s
"
"
k
a
n
"
"
k
a
n
s
"
"
k
i
n
g
"
fou
r
years.
W
elty
an
d
Z
eger
(2004)
u
ses
th
e
ta-
[
4
6
]
"
k
n
o
x
"
"
l
a
"
"
l
a
s
v
"
"
l
e
x
"
"
l
o
u
i
"
"
l
t
r
k
"
"
l
u
b
b
"
"
m
a
d
i
"
"
m
e
m
p
"
b
le
in
form
ation
to
fi
t
n
orm
al
h
ierarch
ical
m
o
d
els
[
5
5
]
"
m
i
a
m
"
"
m
i
l
w
"
"
m
i
n
n
"
"
m
o
b
i
"
"
m
o
d
e
"
"
n
a
s
h
"
"
n
o
"
"
n
o
r
"
"
n
w
k
"
(u
sin
g
T
L
N
i
s
e
)
th
at
estim
ate
a
n
ation
al
average
[
6
4
]
"
n
y
"
"
o
a
k
l
"
"
o
k
l
a
"
"
o
l
y
m
"
"
o
m
a
"
"
o
r
l
a
"
"
p
h
i
l
"
"
p
h
o
e
"
"
p
i
t
t
"
P
M
1
0
co
effi
cien
t.
T
h
e
co
d
e
for
T
L
N
i
s
e
is
n
ot
[
7
3
]
"
p
r
o
v
"
"
r
a
l
"
"
r
i
c
h
"
"
r
i
v
e
"
"
r
o
c
h
"
"
s
a
c
r
"
"
s
a
l
t
"
"
s
a
n
a
"
"
s
a
n
b
"
p
rov
id
ed
w
ith
th
e
N
M
M
A
P
S
p
ackage
or
on
th
e
[
8
2
]
"
s
a
n
d
"
"
s
a
n
f
"
"
s
a
n
j
"
"
s
e
a
t
"
"
s
h
r
"
"
s
p
o
k
"
"
s
t
a
a
"
"
s
t
l
o
"
"
s
t
o
c
"
IH
A
P
S
S
w
eb
site,
b
u
t
th
e
sou
rce
is
availab
le
on
[
9
1
]
"
s
t
p
e
"
"
s
y
r
a
"
"
t
a
c
o
"
"
t
a
m
p
"
"
t
o
l
e
"
"
t
o
p
e
"
"
t
u
c
s
"
"
t
u
l
s
"
"
w
i
c
h
"
th
e
w
eb
(see
referen
ce
in
S
ection
3).
M
ore
in
-
[
1
0
0
]
"
w
o
r
"
form
ation
on
th
e
n
orm
al
h
ierarch
ical
m
o
d
el
can
b
e
fou
n
d
in
E
verson
an
d
M
orris
(2000).
B
u
ild
in
g
th
e
d
atab
ases
for
c
i
t
i
e
s
takes
ap
p
rox
-
#
#
b
u
i
l
d
d
a
t
a
b
a
s
e
s
f
o
r
‘
c
i
t
i
e
s
’
im
ately
13
m
in
u
tes
on
a
P
en
tiu
m
M
1.7
G
H
z
p
ro
cessor
ru
n
n
in
g
M
icrosoft
W
in
d
ow
s
X
P
.
>
b
u
i
l
d
D
B
(
p
r
o
c
F
u
n
c
=
t
e
m
p
D
L
M
,
d
b
N
a
m
e
=
"
t
e
m
p
D
L
M
"
,
+
p
a
t
h
=
"
C
:
/
m
y
d
o
c
/
n
m
m
a
p
s
_
p
u
b
/
R
/
"
,
c
i
t
y
L
i
s
t
=
c
i
t
i
e
s
)
+
C
r
e
a
t
i
n
g
d
a
t
a
b
a
s
e
:
t
e
m
p
D
L
M
P
r
o
c
e
s
s
i
n
g
c
i
t
i
e
s
.
.
.
+
a
k
r
-
-
-
>
C
:
/
m
y
d
o
c
/
n
m
m
a
p
s
_
p
u
b
/
R
/
/
t
e
m
p
D
L
M
/
a
k
r
.
r
d
a
+
a
l
b
u
-
-
-
>
C
:
/
m
y
d
o
c
/
n
m
m
a
p
s
_
p
u
b
/
R
/
/
t
e
m
p
D
L
M
/
a
l
b
u
.
r
d
a
+
a
n
c
h
-
-
-
>
C
:
/
m
y
d
o
c
/
n
m
m
a
p
s
_
p
u
b
/
R
/
/
t
e
m
p
D
L
M
/
a
n
c
h
.
r
d
a
[
.
.
.
]
+
w
i
c
h
-
-
-
>
C
:
/
m
y
d
o
c
/
n
m
m
a
p
s
_
p
u
b
/
R
/
/
t
e
m
p
D
L
M
/
w
i
c
h
.
r
d
a
+
w
o
r
-
-
-
>
C
:
/
m
y
d
o
c
/
n
m
m
a
p
s
_
p
u
b
/
R
/
/
t
e
m
p
D
L
M
/
w
o
r
.
r
d
a
S
a
v
i
n
g
c
i
t
y
i
n
f
o
r
m
a
t
i
o
n
R
e
g
i
s
t
e
r
i
n
g
d
a
t
a
b
a
s
e
l
o
c
a
t
i
o
n
:
C
:
/
m
y
d
o
c
/
n
m
m
a
p
s
_
p
u
b
/
R
/
/
t
e
m
p
D
L
M
T
h
e
lo
op
to
th
e
righ
t
com
p
u
tes
th
e
p
ollu
tion
co-
#
f
i
t
t
i
n
g
N
L
(
3
,
2
)
t
o
a
l
l
c
i
t
i
e
s
effi
cien
t
from
N
L
I4 (3,2)
for
each
city
an
d
stores
th
e
city
n
am
e
an
d
th
e
co
effi
cien
t
an
d
its
stan
-
>
f
o
r
(
i
i
n
1
:
n
c
i
t
y
)
{
d
ard
error
in
th
e
tab
le
r
e
s
u
l
t
s
.
t
a
b
l
e
.
T
h
e
+
r
e
s
u
l
t
s
.
t
a
b
l
e
[
i
,
1
]
<
-
c
i
t
i
e
s
[
i
]
lo
op
takes
ap
p
rox
im
ately
14
m
in
u
tes.
T
h
e
righ
t
+
d
a
t
a
<
-
r
e
a
d
C
i
t
y
(
c
i
t
i
e
s
[
i
]
)
tw
o
colu
m
n
s
of
th
e
tab
le
(after
ap
p
rop
riate
co
er-
+
r
e
s
u
l
t
s
<
-
t
d
l
m
N
L
(
d
a
t
a
=
d
a
t
a
,
n
l
a
g
s
=
3
,
d
f
.
d
l
m
=
2
,
17
Hosted by The Berkeley Electronic Press
cion
to
n
u
m
eric
ty
p
e)
m
ay
b
e
u
sed
in
a
n
orm
al
+
p
o
l
.
l
a
g
=
1
,
d
f
.
t
i
m
e
=
5
6
,
d
e
g
f
a
g
e
=
1
4
,
h
ierarch
ical
m
o
d
el
as
in
T
L
N
i
s
e
to
estim
ate
a
+
i
n
t
e
r
=
T
R
U
E
)
n
ation
al
p
ollu
tion
co
effi
cien
t.
+
r
e
s
u
l
t
s
.
t
a
b
l
e
[
i
,
2
:
3
]
<
-
c
(
r
e
s
u
l
t
s
$
p
o
l
.
e
f
,
r
e
s
u
l
t
s
$
p
o
l
.
s
e
)
+
}
>
r
e
s
u
l
t
s
.
t
a
b
l
e
[
,
1
]
[
,
2
]
[
,
3
]
[
1
,
]
"
a
k
r
"
"
0
.
0
0
0
7
2
6
5
4
2
9
8
6
4
4
5
2
5
3
"
"
0
.
0
0
0
7
7
1
7
5
8
4
9
4
3
3
8
2
2
9
"
[
2
,
]
"
a
l
b
u
"
"
-
0
.
0
0
0
2
3
6
9
8
3
0
5
4
7
2
8
6
"
"
0
.
0
0
0
5
2
7
9
7
1
7
7
2
0
8
1
4
1
1
"
[
3
,
]
"
a
n
c
h
"
"
-
4
.
2
2
0
7
6
2
4
9
8
3
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